Regionally different elevation of intracellular free calcium in hippocampus of septic rat brain.
The effect of sepsis on cellular calcium homeostasis in the central nervous system (CNS) was investigated using hippocampal slices of rats in which sepsis was induced by cecal ligation and puncture (CLP). Hippocampal slices were prepared from septic or sham-operated rats at 24 h after abdominal surgery. The basal intracellular calcium ([Ca2+]i) and its response to oxygen-glucose deprivation in hippocampal slices were measured for assessing cellular calcium homeostasis using fura-2 fluorescent imaging technique. The levels of [Ca2+]i were estimated by the fluorescence ratio (R340/380). Twenty-four hours after CLP, spontaneous movement was reduced and plasma lactate was increased in the septic rats in comparison with the sham-operated rats in which laparotomy was performed without CLP. Basal level of R340/380 in the CA4 ara (.72 +/- .07) was significantly higher (p < .001) in the septic group than that in the sham-operated group (.55 +/- (.06). The fluorescence ratio of septic vs. sham-operated in other hippocampal regions were .55 +/- .09 vs. .48 +/- .06 in CA1 (not significant) and .65 +/- .10 vs. .59 +/- .08 (not significant) in CA3, respectively. Increase in [Ca2+]i due to oxygen-glucose deprivation was significant in CA1 and CA3 of the septic group and in all hippocampal regions of sham-operated group. However, it was not significantly increased in CA4 of the septic group. These results suggest that regional deregulation of cellular calcium occurs in the CNS following CLP. Cellular calcium deregulation may be one of the pathogeneses occurred in clinically observed septic encephalopathy.